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(57) ABSTRACT

The disclosure relates to a multi-functional printer. The multi-
functional printer comprises an automatic document feeder
member located in a scanner device and being movable
between a unlifted position and a lifted-up position; a pen
door located in a printer device and being movable between
an open position and a closed position; and a link mechanism
positioned between the automatic document feeder member
and the pen door, such that when the automatic document
feeder member is moved between the unlifted position and
the lifted-up position, the pen door moves with the automatic
document feeder member to open or close the pen door.

20 Claims, 5 Drawing Sheets
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1
PRINTER WITH LINK MECHANISM

BACKGROUND

A wide variety of devices are available for producing hard-
copy documents. Such devices include printers, copiers, and
multi-functional printers (also referred to as combined
printer/copiers) that are equipped with both a printer device
for printing documents and a scanner device for receiving
image information.

These multi-functional printers commonly include an
automatic document feeder member located in the scanner
device. A pen door (also referred to as printer cartridge door)
is often provided in the printer device, so that users can
replace printer cartridges or ink pens and clear paper jams.

DESCRIPTION OF DRAWINGS

Non-limiting example(s) will now be described with ref-
erence to the accompanying drawings, in which:

FIG. 1 is a perspective view of a multi-functional printer
including a link mechanism according to an example of the
present disclosure, wherein the pen door is at a closed posi-
tion.

FIG. 2 is an enlarged perspective view of the link mecha-
nism according to an example of the present disclosure,
wherein the pen door is at the open position.

FIG. 3 is an enlarged perspective view of the link mecha-
nism according to an example of the present disclosure,
wherein the pen door is at the closed position.

FIG. 4 is an enlarged view of an actuator lever and a gear
assembly of the link mechanism, wherein the pen door is at
closed position.

FIG. 5 is an enlarged perspective view of the return mecha-
nism according to an example of the present disclosure.

DESCRIPTION OF THE EMBODIMENTS

The following is a detailed description of the best presently
known mode of carrying out the disclosures. This description
is not to be taken in a limiting sense, but is made merely for the
purpose of illustrating the general principles of the disclo-
sures. Additionally, it is noted that although the disclosure
utilizes a multi-functional printer as an example, the disclo-
sure may also utilizes other types of printers.

FIG. 1 is a perspective view of a multi-functional printer 1
including a link mechanism 40 according to an example of the
present disclosure.

As shown in FIG. 1, the multi-functional printer 1 includes
a printer device 10 and a scanner device 20. According to the
illustrated example, the multi-functional printer 1 includes an
Inkjet based printer device 10 that has a removable printer
cartridge (not shown in FIG. 1). However, the multi-func-
tional printer 1 may have laser based printer device, without
departing the scope of the disclosure. According to the illus-
trated example, the multi-functional printer also includes an
optical scanner device 20. However, the multi-functional
printer 1 may have other types of scanner devices, without
departing the scope of the disclosure.

As shown in FIG. 1, the printer device 10 includes a printer
housing 11 having a pen door 12, which is movable between
an open position and a closed position and provides access to
the interior of the printer housing. Such access allows users to
clear printer jams and, in those instances where the printer
device 10 is an ink jet printer (such as in the illustrated
embodiment), to remove and Install printer cartridges. The
printer device 10 also includes an automatic sheet feeder
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2

(ASF) member (not shown in FIG. 1) for automatically feed-
ing paper sheets, an input tray (not shown in FIG. 1) for
storing paper or other image bearing substrates and an output
tray (not shown in FIG. 1) for storing finished products.

The scanner device 20 includes a scanner housing (not
shown in FIG. 1) with a glass scanning window (not shown in
FIG. 1) on which an object may be placed for scanning. A
scanner cover (not shown in FIG. 1) is pivotably connected to
the scanner housing. The image scanning hardware and pro-
cessing circuitry are located within housing. After a sheet or
other image bearing substrate is placed on the glass, the image
is irradiated by a light source. The reflected light sensed by an
image sensor that moves past the glass window and the sig-
nals generated by the sensor are processed and digitized.
Thereby, user can scan a document with the scanner device
and then print the document with the printer device.

Some multi-functional printers commonly include an auto-
matic document feeder (ADF) member located in the scanner
device and being movable between a default position and a
lifted-up position. As shown in FIG. 1, the automatic docu-
ment feeder member 30 is mounted on a scanner device 20,
and includes a document-feeding tray, a document-receiving
tray, a feed-in roller, an exit roller, a document-conveying
path, and other conventional components. The components of
the automatic document feeder member 30 are well known
for those skilled in the art, and are not shown in the figures for
clarity.

With respect to the other internal components of the printer
device 10 and scanner device 20, it is noted that detailed
discussions of various internal operating components of the
printer device 10 and scanner device 20 which are not perti-
nent to the present disclosure, such as the printerhead assem-
bly, image processing system and so on, have been simplified
or omitted for the sake of simplicity.

Due to industrial design and structure layout constrain, the
pen door 12 is hidden under the automatic document feeder
member 30. If a user wants to change the printer cartridges or
clear paper jams, he/she has to lift up the automatic document
feeder member 30 first, and then open the pen door 12, which
needs two actions.

In order to help the user to open the pen door 12 more
conveniently, a link mechanism 40 is provided. The link
mechanism 40 is positioned between the automatic document
feeder member 30 and the pen door 12, such that when the
automatic document feeder member 30 is moved between the
unlifted position and the lifted-up position, the pen door 12
moves with the automatic document feeder member 30 to
open or close the pen door. Thus, the pen door 12 is opened
automatically follow the lift-up action of the automatic docu-
ment feeder member 30.

FIG. 2 is an enlarged perspective view of the link mecha-
nism 40 according to an example of the present disclosure,
wherein the pen door 12 is at the open position. FIG. 3 is an
enlarged perspective view of the link mechanism 40 accord-
ing to an example of the present disclosure, wherein the pen
door 12 is at the closed position.

As shown in FIGS. 2 and 3, the link mechanism 40 includes
an actuator 41 positioned, under the automatic document
feeder member 30 and a drive assembly 50 connected to the
actuator 41 and the pen door 12.

In the example shown in FIGS. 2 and 3, the actuator 41
includes an upper guider 43, a lever 44 and a lower guider 45
fixed to a base 15 of the multi-functional printer 1. The lever
44 is positioned under the automatic document feeder mem-
ber 30 at the upper end thereof and slidably housed in the
lower guider 45 at the lower end thereof.
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In the example shown in FIGS. 2 and 3, the lever 44
includes a rack portion 42 at the lower end thereof, and the
drive assembly 50 includes a gear assembly. However, the
link mechanism 40 may be other types of the link mechanism,
such as multiple link-lever mechanism, without departing the
scope of the disclosure.

In the example shown in FIGS. 2 and 3, the upper guider 43
and the lower guider 45 are sleeves. However, the upper
guider 43 and the lower guider 45 may be other types of the
guiders, such as a guide ring, without departing the scope of
the disclosure.

As shown in FIG. 4, the gear assembly includes an idler
gear 51 meshed with the rack portion 42 and being used tor
changing the rotation direction and a driven gear 52 which is
meshed with the idler gear 51 and transfers the force and
motion between the actuator 41 and the pen door 12 to drive
the pen door 12. The lower guider 45 has a opening 46 so that
the rack portion 42 may protrude outwardly from the lever 44
to engage with the idler gear 51.

In the example shown in FIGS. 2 and 3, the link mechanism
40 further includes a return mechanism 47. In the example
shown in FIG. 2, the return mechanism 47 is a spring, when
the automatic document feeder member 30 is at its unfitted
position, the spring is compressed by the body weight of the
automatic document feeder member 30 to keep the pen door
3 at the closed position (as shown in FIG. 3) and to store
energy; when the automatic document feeder member 30 is
lifted tip, the spring provides force to open the pen door 12 (as
shown in FIG. 2). However, the return mechanism 47 may be
other types of the return mechanisms, such as a hydraulic
cylinder, without departing the scope of the disclosure.

In the example shown in FIGS. 2 and 3, the actuator 41
further includes a stopper member 48 provided in a circum-
ferential slot (not shown) of the actuator 41 for controlling the
actuator travel distance. One end of the spring is fixed to the
stopper member 48, and the other end of the spring is fixed to
the lower guider 45.

FIG. 4 is an enlarged view of the actuator lever 44 and the
gear assembly of the link mechanism 40, wherein the pen
door 12 is at closed position. As shown in FIG. 4, the rack
portion 42 at the lower end of the lever 44 is meshed with the
idler gear 51. In the position of FIG. 4, the automatic docu-
ment feeder member 30 is at its unlifted position (not lifted
position).

When the automatic document feeder member 30 is at the
unfitted position, the spring is compressed to store energy.
When the automatic document feeder member 30 is lifted up
from the unlifted position of FIG. 4, the spring activates the
lever 44 with the stored energy, the lever 44 moves up, thus the
idler gear 51 rotates clockwise, and the driven gear 52 rotates
counterclockwise. Therefore, the pen door 12 is opened.
Similarly, when the automatic document feeder member 30 is
pressed down toward the unlifted position of FIG. 4, the lever
44 moves down under the weight of the automatic document
feeder member 30 and the spring is again compressed to store
energy, thus the idler gear 51 rotates counterclockwise, and
the driven gear 52 rotates clockwise. Therefore, the pen door
12 is closed. The pen door 12 is locked or keeped at the closed
position under the weight of the automatic document feeder
member 30.

FIG. 5 is an enlarged perspective view of the return mecha-
nism 47 according to an example of the present disclosure.
The spring is float fixed between the stopper member 48 and
the lower guider 45.

The automatic document feeder member 30 may further
include a lock mechanism (not shown) which holds the auto-
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matic document feeder member 30 at its lifted-up position
when the automatic document feeder member 30 is lifted up.

The link mechanism 40 ensures the pen door 12 is closed
and locked before the automatic document feeder member 30
is lifted up. The link mechanism 40 also protects the printhead
and print mechanism from being subject to dust.

Having described a preferred embodiment of the multi-
functional printer of the present disclosure, and in particular
a link mechanism by which a pen door may be automatically
open or close with the automatic document feeder member, it
should be apparent to those skilled in the art that my disclo-
sure may be modified in both arrangement and detail. There-
fore, the protection afforded my disclosure should only be
limited in accordance with the scope of the following claims.

Although specific embodiments have been illustrated and
described herein, it will be appreciated by those of ordinary
skill in the art that a variety of alternate and/or equivalent
implementations may be substituted for the specific embodi-
ments shown and described without departing from the scope
of'the present disclosure. This application is intended to cover
any adaptations or variations of the specific embodiments
discussed herein. Therefore, it is intended that this disclosure
be limited only by the claims and the equivalents thereof.

The invention claimed is:
1. A device, comprising:
an automatic document feeder member being movable
between a unlifted position and a lifted-up position;
a pen door being movable between an open position and a
closed position; and
a link mechanism positioned between the automatic docu-
ment feeder member and the pen door, such that when
the automatic document feeder member is moved to the
lifted-up position, the pen door moves with the auto-
matic document feeder member to open the pen door by
moving the pen door downward, and when the automatic
document feeder member is moved to the unlifted posi-
tion, the pen door moves with the automatic document
feeder member to close the pen door by moving the pen
door upward.
2. A multi-functional printer comprising:
an automatic document feeder member being movable
between a unlifted position and a lifted-up position;
a pen door being movable between an open position and a
closed position; and
a link mechanism positioned between the automatic docu-
ment feeder member and the pen door, such that when
the automatic document feeder member is moved
between the unlifted position and the lifted-up position,
the pen door moves with the automatic document feeder
member to open or close the pen door, wherein the link
mechanism includes:
an actuator positioned under the automatic document
feeder member;
areturn mechanism which is compressed to store energy
when the automatic document feeder member is at the
unlifted position and which activates the actuator with
the stored energy when the automatic document
feeder member is lifted from the unlifted position; and
a drive assembly connected to the actuator and the pen
door.
3. The multi-functional printer of claim 2, wherein the
actuator includes;
a lever;
an tipper guider for guiding the lever; and
a lower guider fixed to a base of the multi-functional
printer,
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the lever positioned under the automatic document feeder
member and slidably housed in the lower guider at the
lower end thereof.

4. The multi-functional printer of claim 3, wherein the
lever includes a rack portion at the lower end thereof, and the
drive assembly includes a gear assembly.

5. The multi-functional printer of claim 4, wherein the gear
assembly includes an idler gear meshed with the rack portion
and a driven gear which is meshed with the idler gear and
drives the pen door.

6. The multi-functional printer of claim 3,
upper guider and the lower guider are sleeves.

7. The multi-functional printer of claim 2,
return mechanism is a spring.

8. The multi-functional printer of claim 2,
return mechanism is a hydraulic cylinder.

9. The multi-functional printer of claim 2,
actuator further includes a stopper member.

10. The device of claim 1, wherein the automatic document
feeder member further includes a lock mechanism which
holds the automatic document feeder member at the lifted-up
position.

11. The device of claim 1, wherein the link mechanism
includes:

an actuator positioned under the automatic document
feeder member;

a return mechanism which is compressed to store energy
when the automatic document feeder member is at the
unlifted position and which activates the actuator with
the stored energy when the automatic document feeder
member is lifted from the unlifted position; and

a drive assembly connected to the actuator and the pen
door.

12. The device of claim 11, wherein the actuator includes;

alever;

an tipper guider for guiding the lever; and

a lower guider fixed to a base of the multi-functional
printer,

the lever positioned under the automatic document feeder
member and slidably housed in the lower guider at the
lower end thereof.
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13. The device of claim 12, wherein the lever includes a
rack portion at the lower end thereof, and the drive assembly
includes a gear assembly.

14. The device of claim 13, wherein the gear assembly
includes an idler gear meshed with the rack portion and a
driven gear which is meshed with the idler gear and drives the
pen door.

15. The device of claim 12, wherein the upper guider and
the lower guider are sleeves.

16. The device of claim 11, wherein the return mechanism
is a spring.

17. The device of claim 11, wherein the return mechanism
is a hydraulic cylinder.

18. The device of claim 11, wherein the actuator further
includes a stopper member.

19. A printer, comprising:
an automatic document feeder member movable between a
unlifted position and a lifted-up position;

apen door movable between an open position and a closed
position;

a gear assembly comprising a driven gear, the driven gear
coupled to the pen door; and

a link mechanism positioned between the automatic docu-
ment feeder member and the pen door, such that when
the automatic document feeder member is moved to the
lifted-up position, the pen door moves with the auto-
matic document feeder member to open the pen door by
rotating the driven gear counterclockwise, and when the
automatic document feeder member is moved to the
unlifted position, the pen door moves with the automatic
document feeder member to close the pen door by rotat-
ing the driven gear clockwise.

20. The multi-functional printer of claim 19, wherein the
gear assembly further comprises an idler gear meshed with
the driven gear, the idler gear to move in conjunction with
movement of the automatic document feeder member and
rotate in an opposite direction of the driven gear.
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